Using mean-field improved gauge field configurations, we compare the results obtained for the quark propagator from Wilson fermions and Overlap fermions on a 12 3 × 24 lattice at a spacing of a = 0.125(2) fm.
INTRODUCTION
In QCD, asymptotic freedom states that at short distances the effective coupling constant vanishes. In that regime the interaction between quarks and gluons is largely reduced. The dynamics of these particles can be studied through their propagators in momentum space. The quark propagator is really a description of how the quark propagates in the QCD vacuum and is one of the most fundamental building blocks of QCD. By studying the momentum dependent quark mass function in the infrared region, the scalar part of the propagator, we can gain some insights into the mechanism of chiral symmetry breaking. Chiral symmetry is dynamically broken in the QCD vacuum. This gives rise to mass generation in the infrared.
In the deep infrared region, artifacts associated with the finite size of the lattice spacing become small. This is the most interesting region as nonperturbative physics lies here. However, the ultraviolet behaviour of the propagator at large momenta will in general strongly deviate from the correct continuum behaviour. This behaviour will be action dependent.
In this brief report we compare the quark propagators of Wilson and overlap fermions. Additional details may be found in Ref. [1] .
The Quark Propagator
In the continuum, it is possible to study dynamical chiral symmetry breaking (DCSB) using the renormalized quark Dyson-Schwinger equation (quark-DSE) in Euclidean space. In this equation, information about the renormalized dressed gluon propagator and dressed quarkgluon vertex is embodied. The quark propagator has the general form
where M = B/A and Z = 1/A. Here, the parameter ζ represents the renormalization point. The functions A(p 2 ; ζ 2 ) and B(p 2 ; ζ 2 ) carry all the effects of vector and scalar quark dressing induced by the quark interactions with the gluon field.
Through this simple form we can extract the quark mass function M (p) and renormalization function, Z(p).
QUARK PROPAGATOR ON THE LATTICE
On the lattice we expect the bare quark propagators, in momentum space, to have a similar form as in the continuum [2] [3] [4] . Hence, the dimensionless inverse lattice bare quark propagator takes the general form of
with
The discrete momentum values for a t-antiperiodic lattice of size N 
Taking the trace we obtain
Tr[γ µ S(p)], and
which we use to construct the C µ (p) and B(p)
, and
where
. At tree-level the lattice quark propagator takes the same form as in Eq. (1) and we know that the free propagator (
It is then possible to extract the momentum directly from the lattice by calculating
Results are displayed in Fig. 1 .
Mass and Renormalization Functions
The dimensionless inverse lattice bare quark propagator takes the form
is the lattice quark mass function and Z L (p) = 1/A(p) the lattice renormalization function. The functions A(p) and B(p) may be written as:
Hence an equivalent definition for the quark propagator is S(p) ≡ −iaq /A(p) + B(p). Extracting the functions A(p) and B(p) is done via:
and In Fig. 2 we show the uncorrected mass function for Wilson fermions, where we can see a large divergence in the ultraviolet region.
Tree-Level Correction
The tree-level multiplicative correction is given by
where A (0) (p) and B (0) (p) are obtained from S (0) (p). Then tree-level corrected mass and renormalization functions are constructed using Eq.(10)
. (11) 3. FERMIONS ON THE LATTICE
Wilson Fermions
The Wilson fermion [5] action on the lattice is defined as,
with D W (x, y) the usual Wilson fermion operator. The lattice bare mass is related to the hopping parameter via κ = 1/(2m q a + 8r) and
Overlap Fermions
The overlap fermion [6] realizes exact chiral symmetry on the lattice
with 0≤µ ≤ 1 describing fermions with a positive mass from 0 to ∞. The hopping parameter is given by κ = 1/(−2m + 8r) and m ≡ (1/2κ c − 1/2κ). To describe a single massless Dirac fermion for D(0) we must have 0 ≤m ≤ 2 at tree-level. The overlap propagator is given bỹ
and is related to the continuum propagator by D At tree-level [7] it is found that Z (0)
, and the free propagator becomes
, and when the interactions are turned on we have
,
m . Figure 3 . The mass function M (q 2 ) for overlap fermions (full data) for the ten different masses.
NUMERICAL RESULTS

Using fifty improved gauge field configurations, on a 12
3 × 24 lattice with a = 0.125(1) fm, the overlap quark propagator is calculated for ten different masses, for the overlap action we have Z(0) = 0.48 (2) with the renormalization point located at ζ = 3.9 GeV.
SUMMARY
Tree-level correction represents a crucial step and a powerful tool for correcting the Wilson action results. The division method produces a smooth quark mass function throughout the momentum spectrum. We are able to gain some insights into the analytic structure of the overlap quark propagator:
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